The atypical alpha2beta2 IGF receptor expressed in inducible c2.7 myoblasts is derived from post-translational modifications of the mouse IGF-I receptor.
Unlike parental permissive C2.7 myoblasts, inducible C2.7 myoblasts require IGF-I or IGF-II to differentiate and expression of MyoD is not constitutive. Our previous studies indicated that inducible myoblasts express an atypical alpha2beta2 IGF receptor that differs from the classical IGF-I receptor by its higher affinity for IGF-II compared with IGF-I and the higher molecular weight of its alpha and beta subunits. Expression of this atypical IGF-I receptor is developmentally regulated; hence this receptor is lost upon terminal differentiation. Muscle cell differentiation is a system in which IGF-II plays an essential role and developmentally regulated atypical IGF-I receptor may represent a candidate for mediating differentiation signals provided by IGF-II. To further understand the structure and the role of the atypical IGF-I receptor, (i) we investigated for a putative IGF-I receptor transcript polymorphism by extensive sequencing of RT-PCR products; (ii) we overexpressed cloned mouse IGF-I receptor in permissive and inducible C2.7 myoblasts and characterized the binding and structural properties of overexpressed IGF-I receptor and (iii) we analysed the effects of this overexpression on myoblasts differentiation. Cultured mouse myoblasts C2.7 and subclone variant inducible C2.7 cell lines were used. Mouse IGF-I receptor cDNA was cloned by cDNA library screening. Gene expression was measured by semi-quantitative RT-PCR analysis and receptor affinity by ligand binding. Receptor protein autophosphorylation of IGF-IR was analysed by immunoprecipitation and Western blot. Myoblastic differentiation was accessed by myogenic factors expression and immunofluorescence study. Atypical IGF-I receptor may correspond to a new receptor belonging to the insulin/IGF-I receptor family, or it may also derive from alternate splicing of the gene of the insulin/IGF-I receptors and/or post-translational modifications of the insulin/IGF-I receptors. Our results exclude the existence of a polymorphism of the IGF-I receptor transcripts in inducible and permissive myoblasts. In embryo and cancer cells IGF-II binds to insulin receptor (IR) isoform A, RT-PCR experiments show that IR is expressed in permissive but not in inducible myoblasts. We demonstrated here that post-translational processing of the mouse IGF-I receptor is responsible for the existence of the mouse atypical IGF-I receptor in inducible myoblasts. Overexpressed mouse IGF-I receptor in permissive myoblasts has the same biochemical and binding characteristics as the classical IGF-I receptor whereas in inducible myoblasts, overexpressed mouse IGF-I receptor has the biochemical, binding and functional characteristics of the atypical IGF-I receptor. Our results provide experimental evidence that the atypical IGF-I receptor variant expressed in subclone inducible C2.7 is issued from a post-translational processing of mouse IGF-I receptor. We show that this post-translational modification is closely associated with the cell lines indeed permissive C2.7 myoblasts process mouse cDNA IGF-I receptor as a classical IGF-I receptor whereas inducible C2.7 myoblasts process mouse cDNA IGF-I receptor as an atypical IGF-I receptor. On other hand, we show that overexpression of mouse IGF-I receptor in inducible myoblasts does not abrogate IGF-I or IGF-II requirement to differentiate.